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EDITORIAL. 


The manufacture of steam turbines has 
been one of the chief branches of the Com- 
pany’s work since its formation, and in 
previous issues of the Journal various 
turbine plants of special interest have been 
described. At the present time the Tur- 
bine Department of the Company is par- 
ticularly active, and we think that it will 
be of interest to our readers to devote this 
issue to a series of illustrations of steam 
turbine plants that have recently been 
manufactured and installed. 

The Rugby Works, where the turbines 
are made, were originally laid out for the 
manufacture of the Willans high-speed 
engine, and for several years were fully 
engaged on this class of work, the engines 
being widely adopted in this country and 
abroad, and being noted for the high stan- 


dard of precision work employed in their 
manufacture. When, however, about 25 
years ago, the megits of the steam turbine 
began to claim serious attention, the 
Works at once took up the new prime 
mover. At first it formed a side line to the 
engine business, but as the size of unit 
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rapidly increased, the steam turbines soon 
took first place, and ** Willans ** became 
primarily a Steam Turbine Works. 

In no branch of engineering has more 
continuous development taken place than 
in steam turbine work; the size and speed 
of the units have been constantly in- 
creasing, steam pressures and tempera- 
tures have likewise been constantly rising, 
and greater economy in steam consump- 
The 
Works have taken a leading part in all 
these developments, 


tion has been continuously achieved. 


and experimental 
work and research have been a very im- 
portant part of their activities. Their re- 
cent work in connection with higher steam 
pressures and multi-cylinder turbines will 
be well known to those of our readers who 
follow developments in Central Station 
practice, and in the following pages an 
account is given of some very comprehen- 
sive researches that have recently been 
made to analyse, as accurately as possible, 


An Important Contract.—Twelve 132 kV. 
Outdoor Switching Stations and Control Gear 
have been ordered from the Company by the 
Central Electricity Board for erection on the 
primary transmission system of the S.E. England 
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the performance of each element in a 
multi-stage multi-cylinder machine. 

The plants manufactured by the Com- 
pany are installed in all parts of the world, 
and it will be noted that of those illustrated 
in this issue, many represent repeat orders, 
following on the successful results obtained 
from the original installations. The steam 
conditions met with in the various plants 
vary greatly from case to case, and ex- 
amples of pass-out, back pressure, and 
mixed pressure installations are 
ferred to. 

The Company undertakes the complete 
building and equipment of Power Stations. 
Several contracts of this kind are referred 
to in the following pages, while others 
have been described in previous issues of 
the Journal. It will be realised that con- 
siderable experience is required for the 
successful execution of such comprehen- 


sive contracts, and the Company maintains 
a special staff for this class of work. 


scheme, at various points in Kent, Surrey and 
Sussex. The stations will be equipped with oil 
circuit-breakers of 14 million kV.A. rupturing 
capacity and isolating switches of the rotating 
centre-pillar type. 


Some New Steam Turbine Plants. 


Under this title have been collected a number 
of illustrations of steam turbo-generators installed 
or in course of manufacture during the past 


twelve or eighteen months. These are mostly of 


the two-cylinder type, and are all of the straight 


‘condensing type ; references to special types of 


turbines have been reserved for a separate section 
of this issue. 

It is considered likely to be of interest to 
readers if a more extended description is given 
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of the units which can be seen in the Huddersfield 
Station where two new sets seen in the foreground 
have recently been started up. 

The illustration is one which tells quite a story 
to engineers who have followed the development 
of the Steam Turbine from its early days; the 
generating plant shown covers a period of just 
twenty years, and it would be difficult to find 
another instance where such a period is covered 
by a single photograph. Twenty years is not a 
long time in the history of a nation, but in the 
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1908, and was one of the later of the Willans 
straight reaction machines. Willans was the 
first British company to follow Messrs. Parsons 
in the construction of compound steam turbines: 
their early turbines were all of the reaction 
type, but increases in temperature and pressure 
caused, for a time, some eclipse of the popularity 
of that type, since the early methods of fasten- 
ing the blades left a yood deal to be desired. 
As a result Messrs. Willans, after developing the 
earlier impulse reaction design of the disc-and- 
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Huddersfield Corporation. - “Two 6,250 kW. (M.C.R.), 3,000 R.P.M.. Two-cyLINpER IMPULSI 


REACTION STEAM TURBINES 


history of the steam turbine it represents a large 
proportion of the period which has elapsed since 
the first compound turbines of condensing type 
were put into service. 

All the steam turbines seen in the picture, as 
well as a fifth unit behind the camera, were manu- 
factured at the Rugby Works, and the alternators 
at the Preston and Stafford Works of this Com- 
pany. The third set from the front is a 2,000 
kW., 1,500 r.p.m. reaction type turbine, coupled 


to a salient pole alternator. It was installed in 


AND THREE-PHASE, 50-CYCLE, 6,600-VOLT ALTERNATORS. 


drum type in one cylinder, proceeded to manu- 
facture straight impulse turbines. The fourth 
set seen in the illustration is an example of these 
machines, and was installed early in 1920; a 
duplicate machine installed in the Huddersfield 
station some three vears later does not appear 
in the illustration. Following the highly satis- 
factory service given by the three older sets, 
two 6,250 kW., 3,000 R.P.M., two-cylinder turbo- 
alternator sets were ordered. These sets have 


‘English Electric impulse-reaction turbines, 
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and totally-enclosed alternators provided with In presenting illustrations of the 12,500-kW. 
closed-circuit cooling systems. set installed in the new power station at Peter- 

They were set to work in 1927 and 1928, and borough the opportunity has been taken of 
being of the impulse-reaction type combine the _ illustrating also the station itself, and the earlier 
best elements of the two earlier designs. station to which it is adjacent. 


Wallasey Corporation.—12,500 kW., 3,000 R.P.M., Two-cyLInDER IMpPULSE-REACTION STEAM 
TURBINE WITH TWIN CONDENSERS AND THREE-PHASE, 50-CYCLE, 6,600-VOLT ALTERNATOR. 


Peterborough Corporation. — 12,500 kW., 3,000 R.P.M., ‘Two-cyLinbeR IMPULSE-REACTION STEAM 
TURBINE, WITH TWIN CONDENSERS AND THREE-PHASE, 50-cYCLE, 6,600-VOLT ALTERNATOR, Low 
PRESSURE ROTOR IN POSITION LOWERING HIGH-PRESSURE 
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12,500 kW., 3,000 R.P.M. Turno-ALTERNATOR SET 
STATION AT PETERBOROUGH, 


PETERBOROUGH—THE OLD POWER STATION, 


IN THE NEW POWER 
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The electrical progress of 
Peterborough has been as 
striking as that of any under- 
taking in the country. Even 
in 1919 the total plant capa- 
city was only 1,340 kW. 
Thereafter development was 
swift. The first stage was 
the entire reconstruction of 
the original station to the 
form shown in the left-hand 
view below. This comprehen- 
sive contract by the English 
Electric Company was com- 
pleted in 1923, and there were 
then available 3,000 kW. of 
turbo-alternator plant. The 
new power station, which is 
adjacent to the old one, is 
from both the architectural 
and the engineering stand- 
point one of the finest in 
the country. The contrac- 
tors for the buildings and the 


THE NEW POWER STATION, 
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coal and ash handling plant were the Mitchell 


Conveyor Company. 


Three New Sets tor 
Scotland. 


The two illustrations on this page show 
the Low-pressure Rotor and the High-pressure 
Rotor of a recently completed two-cylinder 
Impulse-Reaction Turbine forming part of a 
27,500 kW., 1,500 R.P.M. English Electric 
Turbo-alternator set for Glasgow Corporation. 
The installation of this 50-cycle set marks 
an important step in the unification of the 
supply frequency in the Central Scotland 
area. 

On the opposite page are views of new 


turbine plant in two other Scottish stations. 


27,500 kW., 1,500 R.P.M. Turpine. L.P. Roror. 


,500 R.P.M. Turpine. H.P. Roror. 
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WAR 
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Dundee Corporation. 12,500 kW., 3,000 R.PLM. Two-cyLinpER IMPULSE-REACTION TURBO- 

ALTERNATOR SET AND TWIN CONDENSERS. ALL THE GENERATING PLANT IN THIS STATION HAS BEEN 

MANUFACTURED BY THIS COMPANY OR ITS PREDECESSORS, WHO HAVE SUPPLIED AT VARIOUS TIMES TWO 

sets cr 6,000 kW. ar 3,000 KR.P.M., TWo or 5,000 kW. ar 1,500 R.P.M. AND TWo or 2,000 kW, 
vr 1,500 R.PLM. 


Aberdeen Corporation.—12,500 kW., 3,000 R.P.M. Two-cyLinpeR Turno 
ALTERNATOR SET AND TWIN CONDENSERS. 
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Sheffield Corporation.—Onr or Two 12,500 kW., 3,000 R.P.M., Two-cyLINDER IMPULSE-REACTION 
STEAM TURBINES AND THREE-PHASE, 50-CYCLE, 11,000-volLT ALTERNATORS, 


Athens.—250 kW., 6,000/1,500 GEARED TURBO-ALTERNATOR SET FOR STATION SERVICE IN THE NEW 

Sr. GEORGE’S BAY POWER STATION NOW BEING ERECTED FOR THE ELECTRICITY SUPPLY OF ATHENS BY 

THIS COMPANY AND ITS ASSOCIATES. THE IMPULSE TURBINE OF THIS SET IS DESIGNED TO EXHAUST 

AGAINST A BACK PRESSURE OF 16 LBS. PER SQUARE INCH AND THE EXHAUST STEAM WILL BE UTILISED IN 

THE FEED WATER HEATING SYSTEM. OTHER ILLUSTRATIONS AND REFERENCES TO THIS POWER STATION 
APPEAR IN THE FRONTISPIECE AND ON PAGE 138, 
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Messrs. Lever Brothers, Ltd.—6,250 kW., 3,000 R. 
PLANT SEEN 


CONSISTS 


P.M., 
STEAM TURBINE WITH CONDENSER AND THREE-PHASE, 50-CYCLE, 6,600-VOLT ALTERNATOR. 
IN THIS VIEW 


oF TWO ENGLIsH ELECTRIC ”’ 
3,009 R.P.M. IMPULSE TURBINES. 


Barnes U.D.C.—3,750 kW., 3,000 R.P.M. 
50-CYCLE, 6,600-veLT ALTERNATOR, 


IMPULSE TURBINE WITH CONDENSER 
OTHER “‘ ENGLISH ELEcTRIC’ 


PLANT 
TAKING INCLUDES TWO 1,500 kW., 3,000 R.P.M. sets. 


SUPPLIED 


TWO0-CYLINDER 


AND 
TO 


UNITS OF 


THREE-PHASE, 
UNDER- 


THIS 


IMPULSE 


REACTION 
THE OTHER 
5,000 kW. wITH 
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Experimental Analysis of the Performance of 


Multi-cylinder Steam Turbines. 


During the last four years the English Electric 
Company have developed a complete range of 
two-cylinder 3,000 r.p.m. machines, these being 
all of the Impulse-Reaction type. 

This type was adopted after lengthy experi- 
ments with turbines both of the reaction and 
impulse types, and the principal considerations 
which led to its adoption may be stated briefly 
as follows :— 

With the high steam pressures and steam 
temperatures used to-day it is desirable to use a 
separate turbine for expanding the steam down 
to moderate pressure and temperature. The 
impulse turbine stands out as the best type for this 
purpose. The design of impulse high-pressure 
turbine constructed by this Company is a short 
and compact machine, well suited for use with 
steam of high pressure and temperature, in which 
there are no fine clearances, no end-tightening 
adjustments with varying load, and no balancing 
dummies. 

Maximum efficiency and the highest standard 
of reliability are secured by the use of 
diaphragm nozzles built up from solid steel 
blocks and the adoption of a solid rotor construc- 
tion with very low stresses and surface speeds. 

The reaction principle, owing to its higher 
inherent efficiency, its simplicity, and for other 
reasons, is the best for the low-pressure turbine. As 
in the high-pressure unit, a solid rotor is used 
running below the first critical speed. By em- 
ploying a symmetrical double exhaust in the 
larger sizes, no balancing dummies are required, 
and the steam exit losses and blade stresses are 
kept low without complicated exhaust passages or 
fine axial clearances. 

The development of a line of machines ranging 
from 6,000 kW. up to 30,000 kW. has involved a 
very large amount of experimental work, and the 
collection from many sources of a mass of data 
which has been applied in the elaboration of the 
designs. In particular it was found desirable 
to analyse with great accuracy the performance of 


each element of these multi-stage multi-cylinder 
machines. Without such an analysis it is im- 
possible to get the highest efficiency in each stage 
of such a turbine, and without a proper balance 
between the different portions it would be im- 
possible to attain the efficiencies which are being 
realised to-day. 


A number of turbines have, therefore, been 
dealt with experimentally on the following lines. 
In some cases the low-pressure turbine has been 
disconnected from the high-pressure turbine and 
has been run as a separate unit, while in other 
cases independent tests have been made on the 
high-pressure turbine. As an example of the 
work that has been done in this way refer- 


hic. 1. 16,000 kW. Two-cYLINDER TURRO-ALTERNATOR 
AND TEST APPARATUS, 
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ence may be made to Figs. 1 and 2 showing a 
16,000-kW., 2-cylinder turbine installed in a 
Power Station, and fitted up for the tests. The 
apparatus shewn has enabled the performance of 
both the high-pressure and the low-pressure 
turbines to be investigated with the greatest 
accuracy. It must be realised that owing to the 
velocities of the steam passing through a modern 
turbine it is a matter of great difficulty to measure 
accurately small differences of pressure; the 
mere fitting of a pressure gauge at each stage of 
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meters provide an accurate way of measuring 
the small differences of pressure across the 
various stages of a low-pressure reaction turbine, 
and the results have been analysed and brought 
into everyday use. 

The same apparatus was used in another 
power station to get information on the effect of 
superheat as applied to the L.P. turbine. A low- 
pressure double-flow reaction turbine was dis- 
connected from its high-pressure turbine and 
supplied with steam through a reducing valve 


Fie. 2.) ARRANGEMENT OF FLOW-METERS CONNECTED: TO THE SEVERAL STAGES OF \ 
TWO-CYLINDER IMPULSE-REACTION TURBINE, 


a reaction turbine is likely to give very misleading 
results, and, therefore, the Engineers of this 
Company adopted very special methods in making 
these measurements. The apparatus has been 
used on every type of steam turbine; pure 
impulse turbines up to sizes of 15,000 kW. have 
been fully investigated and a reaction machine 
of a similar size has also been tried out. Fig. 2 
shows a number of flow-meters coupled through 
water bottles to the different stages of a two- 
evlinder impulse-reaction turbine; the flow- 


with a de-superheater attached. In order to run 
the low-pressure turbine independently a number 
of somewhat difficult problems had to be solved, 
since under these conditions the low-pressure 
turbine was necessarily disconnected from all its 
usual governing mechanism. Arrangements had, 
therefore, to be made to provide for regulating 
its speed, and also to prevent any danger of over- 
speeding. Special gear was designed and inter- 
connected not only with the main stop valve of 
the turbine, but also with the switchboard, so 
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that in any emergency the steam would be shut 
off and the machine would be disconnected at 
once from the station busbars. With steam 
supplied through a reducing valve and with the 
de-superheater in use, it was possible to vary 
within wide limits the temperature of the steam 
supplied to the low-pressure turbine. A very 
large number of tests were made with this 
apparatus at various loads and with steam at 
various temperatures and degrees of wetness. 
This information is of two-fold value, firstly, as 
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enabling designers to deal with the serious 
problems involved by wetness at the low-pressure 
end of a steam turbine, and, secondly, because 
it has supplied a mass of information regarding 
the behaviour of steam at various temperatures 
in a low-pressure turbine. This information is 
of the greatest importance at the present time 
when so much consideration is being given to the 
effect of re-heating the steam between the high- 
pressure and low-pressure cylinders of a multi- 
cylinder turbine. 


Some Recent Repeat Orders. 


In referring to a number of orders received 
recently for generating units to be installed in 
stations where * English Electric ’ steam turbo- 
alternator sets of the same, or very similar, type 
and size have been installed only a year or so 
before, it is of some interest to append the par- 
ticulars of the new plant to illustrations of its 
predecessors, giving in each case brief chron- 
ological and technical references. 

This Company took an active part in the build- 
ing and equipment of many of the new power 
stations erected in the early post-war years, and 
after a relatively short period it is now supplying 
for many of these stations new units, the average 
output of which is steadily increasing so that 
whereas units of 10,000 kilowatts were quite 
usual five years ago, sets of 25,000 to 40,000 
kilowatts are now being built for many under- 
takings. 

Much interesting information might be given 
concerning the development of any of the under- 
takings represented by the illustrations, but space 
permits only a few notes on two of them. 

The steam station of the Perak River Hydro- 
Electric Company at Malim Nawar has been put 
down for the dual purpose of enabling the Com- 
pany to give a supply while the extensive works 
of the water-power station at Chenderoh are 
being completed, and of supplementing the out- 
put from the hydro-electric station at times of 
low water. The two sets shown were ordered in 
the spring of last year, but the applications for 
power came in so rapidly that a third set was 
ordered a few months ago. In addition to these 


steam sets The English Electric Company have 
participated in this enterprise to the extent of 
of supplying three water-turbine alternators, each 
of 12,350 kVA., at a speed of 93.75 r.p.m. These 
machines, which are under construction at 
Stafford Works, will be of very large dimensions 
and considerable technical interest. 

The Bradford undertaking has become noted 
for the progressive policy pursued, under the 
inspiration of Mr. T. Roles, the Chief Engineer, 
in the application of the most modern ideas in 
power station technique. The 20,000-kW., two- 
cylinder impulse-reaction turbine put down in 
1925 was at the time of its installation, the largest 
turbine so far built to run at 3,000 r.p.m., and the 
first of its particular type. At a later date keen 
interest was taken by all power station engineers 
in the adoption by the Committee of plans for the 
installation of an extra-high pressure turbo- 
alternator unit to operate with steam at a 
pressure of 1,000-lbs. per square inch, and to 
exhaust into the existing steam range of the 
station; an illustration of the steam turbine 
rotor of this set appears on page 137. 

The capacity of the Valley Road Station 
is also to be increased by the addition of a 
30,000 kW. set, and the ‘ English Electric ” 
turbine of that output will represent the latest 
design of multi-cylinder 3,000 r.p.m. machine. 
There are now under construction at Rugby 
Works two turbines of this size, the second 
being for the 30,000 kW. turbo-alternator set 
ordered earlier in the year by the West Ham 
Corporation. 
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Perak River Hydro-electric Company, Malaya.—Two 6,000 KW., 3,000 R.P.M. 
TURBO-ALTERNATOR SETS AND CONDENSING PLANTS HAVE JUST BEEN ERECTED AT THE MALIM 
NAWAR AUXILIARY STATION. A THIRD SET OF THE SAME SIZE IS NOW IN HAND, REFERENCE 
IS MADE TO THIS PLANT ON THE PREVIOUS PAGE. 


Adelaide Municipal Tramways Trust. ANOTHER SET SIMILAR TO THE ONE ILLUSTRATED HAS 

RECENTLY BEEN PUT IN HAND FOR THIS CUSTOMER, THE PLANT SHOWN WAS INSTALLED IN 1925 AND 

CONSISTS OF A 10,000 KW., 1,500 R.P.M,. STEAM TURBINE AND 11,000 voLtT, 25-cYCLE ALTERNATOR, 
COMPLETE WITH SURFACE CONDENSER. 
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Bradford Corporation. —A 30,009 KW., 3,000 KR.P.M. MULTI-CYLINDER STEAM TURBINE 
AND CONDENSING PLANT HAVE BEEN PUT IN HAND FOR THIS STATION. THIS WILL BE SIMI- 
LAR IN SIZE AND DESIGN TO A SET UNDER CONSTRUCTION FOR WeEsT HAM. Tue 20,000 KW. 
PURBINE ILLUSTRATED WAS SET TO WORK IN 1925, AND WAS THE FORERUNNER OF SOME 
700,000 H.P. or Two-CyLINDER TURBINES WHICH HAVE BEEN ORDERED FROM THIS COMPANY. 


Leicester Corporation.—THe NEW ORDER Is FOR A 25,000 KW., 3,000 R.P.M. STEAM TURBO- 

ALTERNATOR SET COMPLETE WITH CONDENSING PLANT. THE CENTRAL GENERATING STATION ILLUSTRATED 

\BOVE WAS ERECTED IN 1922 BY THIS COMPANY AND EQUIPPED WITH THE 12,500 KW., 1,500 R.P.M. Sei 
SEEN IN THE BACKGROUND: IN 1926 THE 12,500 KW., 3,000 R.P.M. SET WAS ADDED, 
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Anglo-Persian Oil Company. FOR THEIR POWER STATION AT TEMBI, PERSIA, \ SECOND 

3,000 KW., 3.000 R.P.M., TuRBO-ALTERNATOR SET HAS JUST BEEN ORDERED. THE SET SEEN 

IN THE FOREGROUND WAS SET TO WORK LAST YEAR AND %ORMED PART OF \) COMPREHEN- 
SIVE CONTRACT FOR EXTENSIONS TO THE STATION. 


> 


Messrs. Edward Lloyd, Ltd. issue or JOURNAL CONTAINED A FULL DESCRIPTION 

OF THE COMPREHENSIVE CONTRACT FOR THE POWER STATION [ILLUSTRATED ABOVE. AN ORDER HAS NOW 

BEEN RECEIVED FOR DUPLICATE TWO-CYLINDER TURRO-ALTERNATOR SET AND CONDENSER 
12,500 KW., ar 3,000 R.PLM. 
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Turbines for Special Steam Conditions. 


Although mechanical power in some form or 
other is a necessity of practically every industry 
and the transmission of power for use in that 
form is the basis of present electricity supply 
development, yet linked with the demand for 
mechanical power on the one side, and with the 
supply of electrical energy on the other, are 
almost innumerable purposes for which energy 
is required in the form of heat at relatively low 
temperatures. The cheapest and most con- 
venient method of applying heat of this kind 
required in industrial processes is by means of 
steam at low pressures, but it is well-known to 
heat engineers that the use of steam direct from 
boilers for this purpose alone, is extremely un- 
economical if there is any outlet for the mechanical 
power which can be produced from the same steam 
with the use of a very small additional amount of 
fuel. 


The importance of this was shown in an article 
by Mr. A. H. Law, General Manager of the 
Rugby Works, in an article contributed to the 
“Times Trade & Engineering Supplement.” In 
the following table he illustrates how a large 
amount of power can in this way be generated at 
a very low cost. It is assumed that in each case 
there is a constant demand for process work of 


Case 1. Case 2. Case 3. 
Boilers Generat ing at 
30 Ib. per 150 Ib. per 500 Ib. per 


sq. In sq. in. sq. in. 
No super- 500° F. temp 750° F.temp. 
heat. 


Process steam (Ib. 
per hour at 30 Ib. , 


gauge) 184,000 184,000 184,000 
Electrical units gen- 

erated per hour | 0 4,200 9,850 
Coal burnt (Ib. per 

hour)... 22,700 24,000 25,500 


Pass-out Turbo-alternator Set for an Indian Textile Mill.—tTiis 1s 1 1,100 kW., 6,000/1,500 
R.P.M. Sev TO WHICH STEAM IS SUPPLIED AT 200 LBS. PER SQUARE INCH, 650° F. TOTAL TEMPERATURE, 
10,000 LBs. OF STEAM PER HOUR CAN BE EXTRACTED AT 30 LBS. PER SQUARE INCH PRESSURE, THE 

TURBINE EXHAUSTS INTO AN ENGLISH ELECTRIC’? SURFACE CONDENSER, 
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184,000 Ib. of steam 
per hour at a pressure 
of 30 lb. gauge. 
Comparing Cases 1 
and 3 it will be seen 
that for an additional 
expenditure of 2,800 Ib. 
of coal per hour nearly 


10,000 units of  elec- 


tricity can gener- 
ated. This power is 
practically a by- 
product of the process 
steam and taking the 
price of coal at 20s. per 
ton the coal cost of these 
units works out at only 0.03d. per unit, a figure 
with which no other method of generating elec- 
tricity from fuel can possibly compete. These 
figures may be taken pro rata for larger outputs. 
For smaller outputs the saving will still be very 
great even down to steam quantities and powers 
as little as one-twentieth of those given in the 
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GENERAL VIEW OF THE YALLOURN BRIQUETTING PLANT. 


table ; but for such outputs some lower pressure 
than 500 Ib. per sq. in. would generally be re- 
commended. 

This Company has had the good fortune to 
be brought in touch with many industries where 
a study of the combined mechanical power and 
heat requirements has enabled them to provide 


Back-Pressure Turbo-Alternator set for an Indian Chemical Works.—Tutts Ser was \ NoRMAL 
output oF 900 kW.; IT DPERATES WITH STEAM AT 200 LBS. PER SQ. INCH, AND EXHAUSTS AGAINST A 
BACK PRESSURE OF 30 LBs. PER SQ, INCH, THE EXHAUST STEAM BEING USED FOR THE CHEMICAL PROCESSES, 
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Mixed Pressure Turbo-generator Set at Griff Colliery, Nuneaton. 


R.P.M. TURBINE IstCOUPLED THROUGH GEARING 
\ 149 kW. Booster. Live STEAM Is) SUPPLIED 
AT 16 LBS. PER SQUARE INCH 


plant for supplying those requirements in a 
highly economical manner by the provision of 
pass-out or back-pressure steam turbines, and 
the illustrations in this section draw attention to 
some examples of such installations. 

In that they are directed especially to the more 
economical use of fuel, some reference is also 
made to power station turbines for use on extra- 
high-steam pressures, and to turbines of the 
mixed-pressure type for utilising exhaust steam 
already available in industrial steam plants. 

Where steam for process purposes is to be 
taken from a steam turbo-generator set, the 
decision as to whether the low-pressure steam 
shall be taken from some intermediate stage of 
the turbine or from the exhaust, i.e. 
extraction or a 


whether an 
back-pressure turbine is to 
upon the balance that 
the energy 
power taken from the turbine 
the quantity of steam required for the 


be adopted depends 


can be struck between electrical 
or mechanical 


and 


1,390 kW., 3,000 
ro A 750 R.PLM., 1,250 kW., D.C. GrNERATOR AND 
Ar 85 LBS. PER SQUARE INCH, AND EXHAUST STEAM 
FROM RECIPROCATING ENGINES. 
processes. When the whole of the steam 
corresponding to the electrical requirements 
of the factory can be utilised for heating, 
or, on the other hand, when use can be 


found for all the electrical energy corresponding 
to the steam requirements, then a back-pressure 
turbine can be installed and greater economy 
realised than if a pass-out turbine were adopted. 

One of the largest back-pressure plants so far 
contemplated is that for which this Company has 
received an order from the State Electricity 
Commission of Victoria for installation in the 
Yallourn Briquetting Factory. The vast deposits 
of brown coal in Victoria have been developed 
on national lines, and the principal deposit in 
the Latrobe Valley, about 100 miles from Mel- 
bourne, is the site of a great national power 
station and a briquetting works from which fuel 
is supplied for general sale in Melbourne and the 
surrounding districts. Lt is of interest to mention 
that the deposit in question covers an area of 
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about 800 square miles, and it is estimated 
that at least 20,000 million tons of brown 
coal can be won by surface workings. 

As is well-known the great disadvantage of 
this class of fuel is the excessive moisture 
content. The raw coal of the Latrobe Valley 
fields has an average moisture content of 
60 per cent., and calorific value of about 
4,000 B.Th.U., but when briquetted the pro- 
duct has only 14 per cent. moisture, while 
the calorific value is about 9,000 B.Th.U. 
The practicability of drying and pressing the 
coal into briquettes on a commercial scale 
rests upon the use of a highly economical 
method of drying and it is not surprising to 
find that the factory which has been in opera- 
tion since 1925 is equipped with back-pressure 
turbo-alternator plant from which is drawn 
the steam required for drying and pressing, 
while the electrical power that is surplus to 
the requirements of the factory is transmitted 
to the main power station which is only a 
few miles distant. 

The first extension of the original factory 
is now being undertaken and the new power 
plant that has been put in hand consists of 
two 10,000 kW. ‘ English Electric’ back- 
pressure turbo-alternator sets. These will 
be of the Impulse type running at 3,000 


Bradford Corporation. —TuHe Upper ROTOR IS FOR A 
2,500 kW., 6,000/1,000 R.P.M. TurBO-ALTERNATOR SET TO 


OPERATE 


WITH 


STEAM AT 1¢,000 LBs. PER SQ. INCH, 775°F. 


RoTor OF EXPERIMENTAL TURBINE DESIGNED 


TO 


OPERATE 


WITH 


STEAM AT 1,422 LBS. PER SQ. INCH. 
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r.p.m., and will be designed to take steam at 

565 Ibs. per square inch, 725 deg. F. total tem- 

perature and exhaust at 55 Ibs. per square inch. 
Extra-high Pressure Steam Turbines. 


This Company has been associated with much 
of the pioneer work on the use of very high steam 
pressures for central station turbines. 

It will be remembered that Mr. T. Roles, 
the Chief Engineer of the Bradford Electricity 
Department decided to adopt a novel com- 
bination of plant with a view to increasing the 
capacity and economy of the Valley-road 
Station to the highest extent possible within 
the available space. The plant when com- 
pleted will consist of an 1,100 lbs. per square 
inch boiler, a 2,500 kW. back-pressure turbo- 
alternator and a 30,000 kW., 3,000 r.p.m. 
multi-cylinder turbo-alternator. The back- 
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pressure turbine, the rotor of which is_ illus- 
trated, will take steam at full pressure from 
the boiler and will exhaust into the normal- 
pressure steam mains of the station. 

The lower rotor in the picture is that of the 
250 kW. turbine shown in the lower illustration 
on page 126. 

The illustration at the foot of page 137 
shows the rotor of an experimental turbine 
constructed to work with steam generated in 
a Benson Boiler at the critical point corre- 
sponding to a pressure of 3,200 lbs. per square 
inch and 706 deg. F. total temperature. The 
normal running speed was 25,000 r.p.m., and 
the output 360 kW., when steam was supplied 
at 1,422 lbs. per square inch, 842 deg. F.; it 
exhausted at a pressure of 213 lbs. per square 
inch. The diameter of the single wheel is 
9.65 inches, 


Two National Electricity Schemes. 


It is hardly necessary to remind readers that 
an important branch of this Company’s activities 


has always been the undertaking of comprehen- 
sive contracts, either for electricity supply on any 


Si George’s Bay Power Station, Greece.—ErEcTION oF THE 15,000 KW. TuRBO-ALTERNATOR 


SETS IS PROCEEDING CONCURRENTLY WITH THE POWER HOUSE BUILDING. 


THE L,.P. CYLINDERS OF TWO 


OF THE THREE SETS ARE SEEN, AND IN ONE THE L.P. AND H.P. ROTORS ARE ALSO IN POSITION, 
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scale or for complete schemes of electrification of 
any description, whether of industrial works, of 
railways, of road transport or of other public 
services. It would not be possible to find better 
examples of this phase of its work than the two 
national schemes concerning which it is now 
possible to give some brief particulars and illus- 
trations. 

In October, 1925, a concession for the complete 
rehabilitation and operation of the electricity 
supply and transport services of Athens, the 
Piraeus and their environs was granted to the 
Power & Traction Finance Company and its 
Associates in Greece. In the period that has 
elapsed, a vast amount of work has been done, 
much of which has been directed to the immediate 
alleviation of the unsatisfactory condition of the 
existing services. But, as may be judged from 
the illustration which forms the frontispiece of 
this issue, no inconsiderable progress has been 
made with the major works, amongst which the 
most important is the new Power Station at St. 
George’s Bay, about two miles north-west of the 
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This has been built on solid rock 
foundations close to the sea, and is being equipped 
in the first instance with three 15,000-kW. 
3,000 r.p.m., two-cylinder, turbo-alternator sets, 
two of which can be seen in course of erection 
in the illustration opposite. Very complete 
arrangements have been made for the unloading 
of coal directly from sea-going vessels, and these 
have been utilised for the materials and plant for 
the station. Power will be transmitted at 22,000 
volts to distributing centres, and thence to sub- 
stations serving the general power and lighting 
network and the Athens-Piraeus and Athens- 
Kephissia Railways. The whole of the plant, 
switchgear and rolling stock is being supplied by 
this Company. 

The Power & Traction Finance Company, in 
association with Messrs. Ganz of Budapest, 
completed in the Spring of this year, negotiations 
with the Hungarian Government for the carrying 
out of a scheme of electricity supply for Budapest 
and the surrounding district, and the electrifi- 
cation of the main line railway from Budapest 


Piraeus. 


Hungarian State Power Station, Banhida.—Tue contract FOR THIS STATION AND OTHER EX- 


TENSIVE WORKS IS BEING EXECUTED IN CONJUNCTION WITH 


Messks. GANZ. 
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to the Austrian frontier. The English Electric 
Company will supply the main turbines, con- 


densing plant and other auxiliaries, the 
110 kV. power house switchgear and _ trans- 
mission lines, and the complete equipment 


of the substations. 

The new Power House, which is being erected 
by Messrs. Ganz on the shore of a small lake 
near the village of Banhida, about 37 miles west 
of Budapest, will utilise coal from a mine some 


A 150,000 H.P. 
POWER STATION. 


This 


‘English Electric 


illustration will remind readers that 


> Power Station Plant is not 
It is 


reproduced from a photograph just received from 


restricted to Steam Turbine driven sets. 


India and shows the completed erection in the 
Bhira Station of the Tata Power Company, of 
Five 30,000 H.P. Twin Impulse Water Turbines 
manufactured at Rugby, with alternators manu- 
factured at Preston. 


Space is not available to show an example of 
the third type of Prime Mover produced at the 
This is the Fullagar 
Opposed-piston Oil Engine which has established 


Company’s Rugby Works. 


for itself a definite field in power station practice 
throughout the world. 
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3? miles distant. The initial equipment of the 
station will consist of three 23,000 kW., 3,000 
r.p.m., two-cylinder turbo-alternator sets, and a 
2,100 kW. house service and line-charging set. 
For stepping-up the output for transmission there 
will be installed four three-phase, forced oil- 
cooled transformers, each of 25,900 kVA. In 
addition to the transmission line eastward to 
Budapest, a distance of 37 miles, another line, 
63 miles long, will run westward to Moson. 


BHIRA HyYDRO-ELECTRIC STATION, INDIA. 
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EVERY DAY TEST DAY 


THE ELECTROFLO 

TURBINE EFFICIENCY 
METER 


HE efficiency of a turbo-generator as 

determined at the taking-over test is 

nowadays invariably satisfactory. But 
what is its efficiency ten months or two 
years later? What is the daily ratio of 
steam consumed to KW. generated ? 


These questions are accurately answered by 
the Electroflo—all electric-Turbine Efficiency 
Meter. The illustration shows the industrial 
model, which summates, on 5-figure, 
cyclometer integrators, the main and pass- 
out steam, and condensate flows, and records 
their fluctuations—thus providing time-flow 
records of the greatest value. 


To aid efficient operation, it also records 
main and extraction steam temperatures, 
and vacuum—ze., six ink records on a 12" 
wide, continuous chart. A twenty-four 
hour record is exposed for inspection. 


The panel may be mounted where most 
convenient for use, irrespective of the 
distance from the point of measurement 
— centralization brought to a fine art. The 
cost ?—not more than you would pay for 
separate instruments. 


Catalogue EM.27— ELECTROFLO METERS (CO. LTD- 
ABBEY ROAD, PARK ROYAL, 
LONDON, N.W.10 
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Just an incident - 


in the transport of one of the many 
huge pieces of Electrical Machinery 
manufactured at the Stafford Works 
of The English Electric Company. 


This Turbo Alternator Stator weighs 

70 tons. The complete Alternator, 

which weighs 110 tons, will be 

driven by a 1,500 R.P.M. Two-Cylinder 

Steam Turbine manufactured at the * 
Company's Rugby Works. 


Power Station Engineers 
are invited to apply for 
Publication No.989 


ENGLISH ELECTRIC 


THE ENGLISH ELECTRIC COMPANY LIMITED. 
MEAD OFFICE 


Queen's House. Kingsway. London W.C.2. 


Works: BRADFORD, COVENTRY, PRESTON, RUGBY, STAFFORD. 
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Mica, Leatheroid, Vulcanized Fibre 


EMPIRE CLOTH AND TAPE 


= 


co 


Bakelite Sheets, Tubes, Spools, etc. 


for Oil-immersed Apparatus and Transformers. 


BAKELITE RESIN, VARNISH & MOULDING POWDER. 
EBONITE for etecrricat MANUFACTURERS 


ATTWATER SONS, 


Established 1868. 


PRESTON, ENGLAND. 


Contractors to the British, American, French and Italian War Offices and Admiralties. 


" Broad bent ae PATENT AUTOMATIC CENTRIFUCAL 


HES Should always be fitted to 


Electric Motors. 


ADVANTAGES: 
Enable Motor to start up 
easily against Full Load. 
Entirely dispense with Fast 
and Loose Pulleys. 


Safe Protection for Motor 
against Overload. 


j Cheap Motors and Star- 
y delta Starters can be used. 
Considerably Reduce Start- 
ing Current Consumption. 


Enlarged New Catalogue on 
Request. 


Thomas Broadbent 
& Sons, Ltd., 
ENGINEERS, 


HUDDERSFIELD. 


A “Broadbent” Automatic Clutch Pulley tor Belt Drive, 
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RY 
— 
* he 
| 


XIV THE ENGLISH ELECTRIC JOURNAL October, 1928. 


The Whitehead Letter File Company 
Hotspur VVorks, Powell Street, London, E.C.1. 


Inventors and Patentees of numerous Devices for the Filing of Letters, 
Records and the like. 


Manufacturers of Filing Supplies—but not of Filing Cabinets—for most 


Letter Filing Systems. 
The neatest and tidiest Vertical Filing System is ours : the Files 
cannot ride-up in the Drawers. Ask for a sample Double-Cut File. 


Makers of Covers for Sectional Catalogues, for Estimates, for WVorks 
Stores Supplies and for Working Drawings. 


Any kind of cover from the delicate artistic to the tough and untearable. 


Proprietors of that very excellent Paper fastener—The Owl Clip. 
“ An eye for Business ? One too few ! 
Observe this Clip : This Clip has two.” 


Sole Consignees of the Swedish production—The Agrippa File. 


The Best Letter File made on the Continent of Europe. 
And, whenever there is Quantity, Quotations will be given for Loose 
Leaf Sheets and Indexes of most kinds. 


SIMPLEX | 


CABLE DRUM 
JACKS 


Especially designed for the safe and 
efficient handling of Cable Drums, 
Wire Rope or Belting Reels. 
Ruggedly constructed to withstand 
the hard wear and tear of rough 
usage on outdoor service. 


No. 320.—5 tons Ca- No. 321.—10 tons Ca- 
pacity, Single Acting, pacity, Single Acting, 
Automatic Raising and Automatic Raising and 
Lowering, ‘or Drums’ Lowering, for Drums nt 
20 in. to60 in. diameter. 20 in. to 96 in. diameter. 


. : : aising or Lowering. e Oak Base is braced with ad- 
Prices and full details will be sent justable Steel Rods which prevent the Jack from tipping 
on request and endangering the men and cable. For Drums 36 in. to 

‘ 84 in. diameter. Supplied in pairs—one right and one left. 


Telephone : Telegrams : 
ceohone: EQUIPMENT & ENGINEERING CO., LTD., Terms: 


(2 lines). 2 & 3, Norfolk Street, Strand, W.C. 2. London.” 
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MARELLI 
ELECTRIC FANS 


A.C. SINGLE-PHASE CEILING FANS 


Maestrale - Maestralino - Maestralino Junr. - Condor - Airone. 


A.C. THREE-PHASE CEILING FANS 


Aliseo - Aliseino 


Imitation has been the sincerest form 
of flattery since we were 
FIRST ON THE MARKET IN 1908. 


OUR LATEST MODELS EMBODY ALL THE IMPROVEMENTS MADE 
AS A RESULT OF AN EXTENSIVE EXPERIENCE IN THE TROPICAL 
MARKET. 


MARELLI & CO., LTD., 
FAN HOUSE, GARLICK HILL, 
LonDoNn, E.c. 4. 
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POST OFFICE TUBE RAILWAY 


LOCOMOTIVE FOR THE 


—another 
example of 
English 
Electric 
engineering 
plus 


KATHANODE 


Booklet Free. 


London: 11, Victoria St., 1. 


THE D.P. BATTERY CO., LTD., 
Bakewell - Derbyshire. 
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WE SEND OUR OWN PHOTOGRAPHERS TO 
-_ PARTS OF THE UNITED KINGDOM 
AND THE CONTINENT. 


MAKERS OF 
5, EAST HARDING STREET, E.C.4. 
Telephone: CENTRAL, 2602, 2603 & 2646 


OMNIBUS BODIES 


‘* English Electric’’ 60-seater, double 
deck, top covered Omnibus, supplied to 
Portsmouth Corporation 


Built by the Traction Works 
of The English Electric 
Company, the Bus illustrated 
is eminently suitable for 
duties imposed by modern 
transport conditions. 


ROBUST AND SOUND CON. 
STRUCTION. MINIMUM 
WEIGHT. LONG LIFE. 


LET US QUOTE FOR 
YOUR REQUIREMENTS. 


ENGLISH ELECTRIC 


BRADFORD, COVENTRY. PRESTON, RUGBY, STAFFORD 


Queen's House, Kingeway. London, W,C.2. 


| | 
| 
| 
| | QUALITY 
HAS ALWAYS BEEN OUR FIRST OBJECTIVE. 
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Increase Your Internal Grinding Production 5 Fold 


by installing the 


“INTERMATIC” 
INTERNAL GRINDER 


Hydraulic Traverse. Simple in Design. Massive Workhead and Spindle. Semi- 
Automatic Cycle of Operations. Swings 14" inside Water Guards. Automatic Sizing. 
Hydraulically Operated Wheel Truing Device. Individual Workhead Motor. Simple 
in Operation. Easily Set Up. Work held to Extremely Close Limits when necessary. 
Maximum Grinding Length 11". 


Product of The Churchill Machine Tool 
Co. Ltd., Manchester ; Constituent Member of 


ASSOCIATED BRITISH MACHINE TOOL MAKERS, LTD.., 
17, GROSVENOR GARDENS, LONDON, S.W. |. 


When Better Machine Tools can be built, A.B.M.T.M. will be the Builders, 
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KOSFI-LEADING 


Compensated Induction 


MOTORS 


Moto 

Power Factor of 


PROFIT BY IMPROVING 
YOUR POWER FACTOR 


In this Compensated Induction 


Motor the good starting properties, large 
overload capacity and simple operation 
of a slipring induction motor are com- 
bined with the valuable characteristic 
of Power Factor Correction, 

By installing a Kosfi- leading” 
Motor, the Power Factor of your load 
may be increased and your Power Bill 
reduced. High Power Factor means 
the better utilisation of Generating 
Plant and Mains. 


WRITE FOR PUBLICATION 
No. 900. 


The 


ENGLISH ELECTRIC 


Company Limited 


WORKS:- BRADFORD, AVOBY, STAFFORD 


Queen's ene. Kingsway, London, W.C.2. 


INDEX TO 
ADVERTISERS 


Alfa-Laval Co., Ltd. ‘ad V 
Associated British Machine 

Tool Makers, Ltd. XVIII | 
Attwater & Sons _.... 
Broadbent, Thos. & Sons, Ltd. XIII 
Craske, Alfred, Ltd... 
Davy Brothers Ltd..... 
D. P. Battery Co., Ltd. .... XVI | 


Electroflo Meters Co., Ltd..... XI 
English Electric 
Company, Limited VIII, XII, 


XVII, XIX 
Equipment & Engineering Co. 
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Heenan & Froude Ltd. .... 
London Electric Wire 
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Mitchell Conveyor Co. Ltd. III 
Renold, Hans, Ltd. .... oa II 
St. George’s Engineers Ltd. IV 
Siemens Brothers & Co. Ltd. X 
Straker Brothers, Ltd. 
Strathclyde Paint Co., Ltd. IX 
Taylor, Tunnicliff & Co., Ltd. II 
Whitehead Letter File Co..... XIV | 
Yorkshire Copper Works, Ltd. I | 


All communications respecting Editor- 
ial Contents and Advertising Rates 
should be addressed to The Editor, 
The English Electric Journal, 
Queen’s House, Kingsway, W.C.2. 


When communicating with Advertisers _ 
please mention English Electric Journal. | 
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Telegrams Telephone, 
2444 
(4 lines) 


Entrance to Works in Bishopsgate, 


The Bishopsgate Press 
(Straker Brothers Limited) 


Established 1800 
PUBLISHERS, 
PRINTING CONTRACTORS 
AND STATIONERS 


QUICK DELIVERY — HIGH CLASS WORK 


SEND US YOUR ENQUIRIES NEXT TIME YOU 
ARE WANTING QUOTATIONS 


194-200 Bishopsgate, London, E..C.2. 
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TUBES 


in 
Copper, Brass, 


Aluminium Bronze, 
and 
Cupro - Nickel, 
for 
Power Stations. 


CUPRO-NICKEL 
CONDENSER TUBES 
(80/20, 70/30, 60/40, etc.) 
AND OTHER ALLOYS. 


BRASS CONDENSER 

TUBES in all standard 

and special mixtures 
including 

70/29/11 (Admiralty), 

70/30 and ‘“Bemal.” 


LEEDS, ENGLAND. 
Telephones : 20031. Telegrams : “* Tubes, Leeds.” 
LONDON OFFICE: 53, New Broad Street, E.C.2 


99 


The Problem 
of 


Corrosion - Erosion 


The primary cause of corrosion- 
erosion is the entanglement of 
gases or air in the circulation 
water and until trouble 
is overcome — by improved 
condenser design or otherwise 
—the only remedy is to use 
Condenser Tubes of special 
composition to resist these 


corrosive and erosive influences. 
Yorkshire’? Cupro - Nickel 
Tubes have proved in actual 
practice successful in preventing 
this form of Condenser trouble. 


Quite free and without obliga- 
tion, we will fully investigate 
any case of Tube failure and 
furnish a complete in- 
dividual report thereon. 


ee OOOO 6 SS | 

4 
| 
| 
: 
| 

|) Nothing but Tebes } 
COPAIKWORICS 3 


ENCLOSED CIRCUIT AIR COOLERS 
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For the Safe Ventilation of Turbo-Alternators 


A plentiful and continuous supply of cool, clean, 
dry air is assured by means of this system of 


ventilation. 


All 


dirt and free moisture are 


excluded and risk of fire reduced to a minimum. 
Moreover, these Coolers are simple to operate, 
reliable in action, inexpensive and suitable for 


working in 


alternator on the market. 


The following is a Smal] Selection of Names of Purchasers :— 


Aberdeen Corporation 
British Admiralty 
Barnsley Corporation 
Bradford Corporation 
Bedford Elec. Dept. 
Brush Electrical Eng. 
Co. Ltd. 


British 


British Thomson- 
Houston Co. Ltd. 
Consett Iron & — 
0. Ltd. 
English Electriog Co. Ltd. 
Edinburgh Corporation 
Formby Depot 
(L.M.8. Rly.) 
General Electric Co.Ltd. 
Glasgow Corporation 


James Howden & Co.Ld. 
Hull Corporation 
London Power Co. 
(Bow Road Stn.) 
London Power Co. 
(Deptford Stn.) 
Leicester Corporation 
Lancs. Dynamo & Motor 
Co., Ltd. 
Marylebone Corporatn. 
Metropolitan-Vickers 
Electrical Co., Ltd. 
Newport (Mon.) Corp. 
Ocker Hill Gen’ratg.Stn. 
Oerlikon Ltd. 
Peterboro’ Corporation 
Preston Corporation 
Powell Duffryn 
td. 


conjunction with any make of 


8. Wales Power Co Ltd. 
Stepney, Met. Borough 
Stockport Corporation 
8t. Pancras Boro’ Coun. 
Woolwich Corporation 
Worcester Corporation 
Yorks Elec. Power Co. 
Auckland PFow.Stn. N.Z. 
Adelaide Tramways 
Athens, George’s 
Power Stn. 
Centrale de Droogen- 
bosch (Brussels) 
Capetown Suburb’n Rly. 
Eastern Bengal Rlys. 
Perak Power Station 
State Coal Mines 
(Holland) 
Etc., Etc. 


PLEASE SEND FOR OUR LITERATURE. 


Heenan & Froude Ltd., 


Worcester, 


England. 


HE two 100 h.p. drives illustrated 
were supplied from stock by our New 
Zealand agent. Not only in this 
country, but throughout the World, Renold 
Agents hold stocks of complete drives sup- 
plied ready for installing at prices favourably 
comparable with all other forms of power 
transmission, 


For cconomical power transmission at low 
first cost, with negligible maintenance costs 
and long, reliable service, install Renold 
Stock Drives. 


REDUCED PRICES 


We have pleasure in announcing con- 
siderable price reductions throughout the 
Stock Drive range. Full particulars are 
given in the 1929 edition of the Renold Drive 
booklet. Copies free on request. 


HANS R EN 


Two 100 h.p. drives delivered 


from local stock 


RENOLD 


STOCK DRIVES 


1 to 100 H.P. 


Ratios 1: 


1 to 6: 1 


Large range of Pinion Speed and Centre Distances 


TED, D 1 


DSBU RY, M 


SEND FOR BOOKLET Ref. No. 016/03. 


ANCHE ST E-R 
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TYPES OF 
MITCHELL 


BUILDINGS 


STOURPORT. PRESTON. 


The “public building” type of station as built at Stourport for the Shropshire, Worcester 
and Staffordshire Electric Power Company. This station is constructed of artificial stone and brick 
on bold and imposing lines. 


Bt speaking the types of Stations erected in this country can be divided into four, as follows :— 


The second type, such as Preston Power Station, which is a steel frame building with thin brick 
panelling. The third type is the Power Station built for the Poplar Borough Council. This, as in the 
second type, is a steel frame building filled in with thin panelling. A\ll these buildings have the main load 
carried by a steel frame structure, and for this reason are rapidly erected. 


The fourth type of station was erected for the Peterborough Corporation. This is constructed 
throughout of Ferro-concrete, and, as may be seen from the illustration, has an appearance entirely 


different from the usual run. This type of design has been evolved to secure low cost ferro-concrete 
construction. 


We have complete Architectural, Civil and Ferro-Concrete Designing and Erecting Staffs, 
competent to tackle any size undertaking and to carry it out quickly, efficiently and at rock-bottom price. 


Apply 


to the 
BUILDING 


DEPARTMENT 
OF 


POPLAR. PETERBOROUGH. 


MITCHELL CONVEYOR 


COMPANY LIMITED, 
ATLANTIC HOUSE, 


45-50, HOLBORN VIADUCT, LONDON, E.C.1. 
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Squirrel- Cage Induction Motor, 
Class LK. 


Enclosed -Ventilated Squirrel- Cage 
Motor, Class AG 


Totally-Enclosed Slipring Motor, 
Class AGS. 
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NAME 


the reatest 


Guarantee 


of 
Quality & Service 


Hundreds of thousands of Motors built in the 
Works of The English Electric Company and 
supplied some ten—fifteen—twenty and more 
years ago continue togive uninterrupted service. 
Such unassailable evidence is a surety to the buyer 
of lasting performance without troublesome 
restrictions or conditions at time of purchase. 


Nowhere is a fuller advisory service, both 
technical and practical, available to buyers 
than in the organisation of The English Electric 
Company. 


MOTORS FOR A.C. AND D.C. 


Queen's House, Kingsway, London W.C.2. 


Works: BRADFORD, COVENTRY, PRESTON, RUGBY, STAFFORD. 
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DE LAVAL TURBINE OIL PURIFIERS. 


For best results, always use the De 
Laval Patented Bye-Pass System of 
ie Turbine Oil purification, thus ensuring 
that the oil in circulation is maintained 
in a good condition. 


The following list gives the names of 
some of the turbine installations made 
by the English Electric Co. Ltd. where 
De Lavals have been supplied as a 
necessary auxiliary :— 


Admiralty Dockyard, Malta. 
Admiralty for St. George’s Bay, Athens. 
Adelaide Tramways. 
Epsom U.D.C. Electricity Department. 
India Store Dept., Sukkor Barage. 
Indore Electric Supply Co., India 
Leicester Corpn. Elec. Dept. 
London, Midland & Scottish Rly. 
Preston Corpn. Electricity Dept. 
3 : Peterborough Corpn. Elec. Dept. 

A typical De Laval Turbine installation on the Patented Sheffield Corpn. Elec. Dept. 

Bye-Pass System. Wallasey Corpn. Elect. Dept. 


ALFA-LAVAL COMPANY LTD., 
34, Grosvenor Road, London, S.W.1. 


” 
[“DAVY” | 


ROLLING MILL PLANT 
STEELWORKS & HYDRAULIC MACHINERY 


| Supplied to the principal Works | 


all over the world for more than 
50 years. 


ROLLING MILLS 
BLOOMING MILLS. REVERSING PLATE MILLS. 
THREE-HIGH PLATE MILLS. SECTION MILLS. 
MERCHANT MILLS. SHEET MILLS. ‘MORGAN’ 
CONTINUOUS ROLLING MILL PLANTS. TYRE AND 
WHEEL MILLS. COLD ROLLING MILLS. 


ACCESSORY MACHINERY 
SHEARS. HOT SAWS. MANIPULATORS. ROLLER 
GEAR, INGOT TILTERS. ROLL LATHES, ETC. 


HYDRAULIC MACHINERY 
“DAVY” PATENT HIGH-SPEED FORGING PRESSES. 
HYDRAULIC PRESSES FOR FLANGING, EXTRUSION, 
CABLE COVERING, LEAD PIPES, ETC.’ HYDRAULIC 
PUMPS AND ACCUMULATORS. INTENSIFIERS. 
IMPROVED WORKING VALVES. 


STEAM HAMMERS of types. 
STEAM BOILERS of tHe LANCASHIRE, 


CORNISH AND VERTICAL TYPES. 


DAVY BROTHERS L” a SS 


Established 
1830. SHEFFIELD. 42” x 9-6" REVERSING PLATE MILL. 
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STRATHCLYDE PAINT Co. LTD. 


| Manufacturers of 


~ LEADS, PAINTS, COLOURS & VARNISHES 


Specialists in Paints for 
MACHINE TOOLS and all kinds of MACHINERY 


 Puralb ” ‘* Strathclyde ” ‘* Strathclyde” 
White Lead Enamel Filling up & Anti-corrosive 
Substitute. Dull Steel Grey Paints. Oxide Paints. 


Contractors to Home & Colonial Governments, leading 
Railway Co.’s, Car. & Wagon Builders, Engineers, &c. 


STRATHCLYDE WORKS, DALMARNOCK, GLASGOW. 


os 


There is 


LEWCOS 


REGD. 


CABLE 


for every situation 
LET “LEWCOS” “LEWcos: 


Regd. CABLES 
ENGINEERS ASSIST 
the standards of 
YOU IN YOUR The 


CABLE PROBLEMS. ciation, of which 


we are members. 


THE LONDON ELECTRIC WIRE COMPANY 
AND SMITHS LIMITED. 
7, Playhouse Yard, Golden Lane, London, E.C.1. 


Telephone : Clerkenwell 1388 Telegrams : “ Electric, London.” ‘setae 
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E. N. MASON & SONS LIMITED 


THE MANUFACTURING DRAWING OFFICE STATIONERS 


THE BIRTHPLACE OF PATENT PHOTO PRINTING EQUIPMENT 
OF DISTINCTION. 


ARCLIGHT WORKS, COLCHESTER, ENGLAND. 


LONDON — BIRMINGHAM —- MANCHESTER — NEWCASTLE-ON.-TYNE. 
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Broadbent ”’ | 
CENTRIFUGAL CLUTCHES 


Should always be fitted to Electric Motors. 


Revolving Flat Card Machine in a Dunlop Rubber 
Company's Cotton Mill, driven by a 1§ H.-P. 
“English Electric’ motor fitted with a ‘‘Broadbent”’ 
Automatic Clutch. 


ONE HUNDRED AND EIGHTY ONE 


** Broadbent" Patent Automatic Centrifugal 
Clutches have been supplied to the Dunlop 
Rubber Company and are proving entirely 
satisfactory. 


ADVANTAGES : 


Motor starts up easily against Full Load. 

Fast _ Loose Pulleys entirely dispensed 
with. 

Safe Protection of Motor against Overload. 

Squirrel-Cage Motors and Star-delta Start- 
ers can be used. 

Considerably Reduced Starting Current 
Consumption. 


View showing “ Broadbent*’ Automatic Clutch 
with Cover Removed. 


Enlarged New Catalogue on Request. 


Thomas Broadbent & Sons, Ltd. 
~ HUDDERSFIELD. 


Established 1864. 
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SYNCHRONISED 
EFFORT 


Simplex Cable Drum Jacks are supplied in pairs 
thus permitting both operators to work in sight 
of one another and synchronise their efforts. 


These Jacks are specially designed for the safe 
and efficient handling of Cable Drums, Wire Rope 
and Belting Reels and they are ruggedly con- 
structed to withstand the hard wear and tear of 
rough usage on outdoor service. 


Simplex Jacks are built withcut a single machine 
screw—expanded rivets only being used and there 
are less working parts in a Simplex than in any 
other similar type of Jack. 


Write to-day for full particulars. 


Telephone : ‘ Kharparts, 
2 & 3, NoRFOLK STREET, STRAND, W.C.2. 
(2 lines). ondon. 


PORCELAIN INSULATORS 


EXTRA HIGH TENSION AND LOW TENSION 
for 
OVERHEAD POWER TRANSMISSION, TELEGRAPH 
| AND TELEPHONE LINES, BUSHINGS, ACCESSORIES, 
| &c., IN HIGHEST GRADE ELECTRICAL PORCELAIN. 


“ FISH-SPINE” INSULATING BEADS 
for Bare-wire Insulation 


TAYLOR, TUNNICLIFF & CO., LTD. 


Head Office: EASTWOOD, HANLEY, STAFFS. 


Telephone: Hanley 5272. Telegrams: Eastwood, Hanley 


Works : HANLEY, STONE & LONGTON. 
London Office: 110, CANNON STREET, E.C.4. 


Telephone: City 6620. 


q 
| 
Grae old | 
‘we 
4 
Telegrams: 


THE ENGLISH ELECTRIC JOURNAL February, 


IEMEN 


ELECTRICAL 


DISTANCE THERMOMETER 


(for Temperatures from —200° C. to 500° GC.) 


SAVE TIME— 
AVOID INCONVENIENCE. 


Read all your temperatures 
at one point. 


To read the temperature of Steam, Water, Oil, 
Bearings, Stator Coils, Transformers, etc., there 
is no need to walk round with a mercury thermo- 
meter. or to take readings in badly lighted and 
inaccessible positions. 


A SIEMENS Electrical Distance Thermometer 
outfit enables you to read, quickly and accurately, 
the temperature of any part of the plant by simply 
pressing a button on the switchboard indicator, 
which may be installed at any convenient point. 


Watertight Indicator-Selector Switch 
for 10 Thermometers. 


The combined Indicators and Selector Switches 


Thermometer 
suitable for 


are of sound design and construction. They are 


; supplied in the following standard sizes :— 
Steam Pipes, 


Transformers, 3, 5, 20, 15 25... 30:..35< way. 
ans: We manufacture Thermometer Stems to suit 


customer’s own special requirements. 


Write for Catalogue Nos. 820 and 840. 


SIEMENS BROTHERS & CO., LTD., 


WOOLWICH. LONDON. SE.18. 
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